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TITLE OF THE INVENTION 

IMAGE SCANNING APPARATUS HAVING A SCANNING POSITION 

ADJUSTMENT CAPABILITY 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0001] The present invention relates to an image scanning 
apparatus, such as a scanner or a copier, having a scanning 
position adjustment capability. 
Description of the Related Art 

[0002] In recent years, personal computers have become 
very popular, and drastic improvements in performance and 
capabilities have been achieved. As a result, it has become 
possible for personal computers to perform processing 
requiring high power, such as editing full color images or 
optical character recognition (OCR). Thus, many people, 
including those having no special knowledge or skill, use 
flatbed image scanners. 

[0003] Many photographic images are stored in an 
electronic manner such that electric image data are produced 
by scanning printed pictures or negative films and the 
resultant electric image data are stored in the form of 
image files or electronic albums on a hard disk or the like. 
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The stored electric image data are then read and used, as 
required, from the hard disk. To meet a need for image 
scanners suitable for the above purpose, flatbed image 
scanners have been developed which have the capability of 
5 easily scanning a plurality of printed pictures or a 

plurality of frames of a film in a successive manner. A 
specific example of such a flatbed image scanner is 
disclosed, for example, in Japanese Patent Laid-Open No. 
2001-8002 . 

10 [0004] However, in those scanners, a carriage is returned 

to its home position (waiting position) each time one 
printed picture or one frame of a film is scanned. As a 
result, the carriage has to move back and forth between the 
home position and a printed picture or a frame of a film 

15 each time scanning is performed. This is very inefficient 

and requires a significant amount of time. 

S UMMARY OF THE INVENTION 

20 [0005] An object of the present invention is to provide a 

technique of successively scanning a plurality of document 
images in an efficient manner. 

[0006] In one aspect, the present invention provides an 
image scanning apparatus including an image sensing unit 
2 5 that scans a document image while moving relative to the 



document image. The image scanning apparatus further 
includes a controller that controls the relative motion 
between the image sensing unit and the document image such 
that when a plurality of document images are scanned, the 
relative motion is temporarily stopped after completion of 
scanning one document image and before starting scanning of 
a next document image. 

[0007] In another aspect, the present invention provides 
an image scanning apparatus including an image sensing unit 
that scans a document image while moving relative to the 
document image. The image scanning apparatus further 
includes a controller that controls the relative motion 
between the image sensing unit and the document image such 
that when a plurality of document images are scanned, the 
image sensing unit is moved relatively backwardly by a 
particular distance after completion of scanning one 
document image and before starting scanning of a next 
document image . 

[0008] In another aspect, the present invention provides 
an image scanning apparatus including an image sensing unit 
that scans a document image while moving relative to the 
document image. The image scanning apparatus further 
includes a controller that controls the relative motion 
between the image sensing unit and the document image such 
that when a plurality of document images are scanned, the 



relative motion is controlled so as to scan the plurality of 
document images in an order that minimizes the total 
distance of the relative motion. 

[0009] In another aspect, the present invention provides 
a control program for controlling an image scanning 
apparatus. The program includes the steps of scanning a 
document image while moving an image sensing unit relative 
to the document image. The control program also includes 
the step of controlling the relative motion between the 
image sensing unit and the document image such that when a 
plurality of document images are scanned, the relative 
motion is temporarily stopped after completion of scanning 
one document image and before starting scanning of a next 
document image . 

[0010] In another aspect, the present invention provides 
a control program for controlling an image scanning 
apparatus. The program includes the step of scanning a 
document image while moving an image sensing unit relative 
to the document image. The control program also includes 
the step of controlling the relative motion between the 
image sensing unit and the document image such that when a 
plurality of document images are scanned, the image sensing 
unit is moved relatively backwardly by a particular distance 
after completion of scanning one document image and before 
starting scanning of a next document image. 
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[0011] In another aspect, the present invention provides 
a control program for controlling an image scanning 
apparatus. The control program includes the step of 
scanning a document image while moving an image scanning 
5 unit relative to the document image . The control program 

also includes the step of controlling the relative motion 
between the image sensing unit and the document image such 
that when a plurality of document images are scanned, the 
relative motion is controlled so as to scan the plurality of 
10 document images in an order that minimizes the total 

distance of the relative motion. 

[0012] The image scanning apparatus and the control 
program thereof in any aspect of the present invention make 
it possible to successively scan a plurality of document 
15 images arranged on the image scanning apparatus in an 

efficient manner . 

[0013] Other objects and features of the present 
invention will be apparent from the following descriptions 
and the accompanying drawings . In the figures like 
20 reference characters designate the same or similar parts. 

BRIEF DESCRIPTION OF THE DRAWINGS 



[0014] Fig. 1 is a diagram showing the construction of an 
25 image scanning apparatus according to an embodiment of the 
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present invention . 

[0015] Fig. 2 is a plan view of a flatbed image scanner. 
[0016] Fig. 3 is a diagram showing an example of an 
operation control screen of an image scanning apparatus 
5 according to an embodiment of the present invention. 

[0017] Fig. 4 is a diagram showing another example of an 
operation control screen of an image scanning apparatus 
according to an embodiment of the present invention. 
[0018] Fig. 5 is a diagram showing another example of an 
10 operation control screen of an image scanning apparatus 

according to an embodiment of the present invention. 
[0019] Fig. 6 is a bottom view of a transparent film 
illumination adaptor . 

[0020] Fig. 7 is top view showing a document glass plate 

15 on which a film is placed. 

[0021] Fig. 8 is a diagram showing an example of an 
operation control screen of an image scanning apparatus 
according to an embodiment of the present invention. 
[0022] Fig. 9 is a diagram showing another example of an 

20 operation control screen of an image scanning apparatus 

according to an embodiment of the present invention. 
[0023] Fig. 10 is a diagram showing examples of orders in 
which a plurality of selected frames of a photographic film 
are scanned. 

25 [0024] Fig. 11 is a flow chart showing a process of 
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scanning a document . 

[0025] Fig. 12 is a flow chart showing a process of 
scanning a document . 

[0026] Figs. 13A and 13B show histograms of a preview 
5 image . 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
First Embodiment 

10 [0027] Embodiments of the present invention are described 

below with reference to the accompanying drawings. 
[0028] Fig. 1 is a diagram showing a construction of an 
image scanner that is an example of an image scanning 
apparatus according to an embodiment of the present 

15 invention. In Fig. 1, reference numeral 101 denotes a 

document, 102 denotes a lens, and 103 denotes an image 
sensor for converting an image formed by the lens 102 into 
an electrical signal. 

[0029] Reference numeral 104 denotes an image processing 
20 circuit for generating a 2 -level image signal from an image 

signal output by the image sensor 103. Reference numeral 
105 denotes a line buffer. Reference numeral 106 denotes an 
interface for communication with an external device 115 and 
an external light source controller 112. Reference numeral 
25 107 denotes a line buffer controller for controlling the 
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line buffer 105 for each color light source. 
[0030] Reference numeral 108 denotes a CPU (Central 
Processing Unit), 113 denotes a RAM (Random Access Memory), 
and 114 denotes a ROM (Read Only Memory), whereby a line 
5 number is designated and the line buffer controller 107 

transmits data to the external device 115 via the interface 
106. The RAM 113 is used to temporarily store image data 
acquired via scanning. In the ROM 114, control programs 
such as a scanning control program are stored, wherein 
10 control means according to the present invention is 

implemented by executing the control programs using the CPU 
108. 

[0031] Reference numeral 109 denotes an internal light 
source controller and reference numeral 111 denotes an 

15 internal light source. The internal light source controller 

109 controls turning on/off the internal light source 111, 
and controls the amount of light emitted by the internal 
light source 111. Reference numeral 110 denotes an external 
light source for illuminating a transparent film, and 

20 reference numeral 112 denotes an external light source 

controller. Reference numeral 115 denotes an external 
device such as a computer connected to the interface 106. 
An image acquired by the image scanning apparatus is 
transferred to the external device 115. 

25 [0032] Fig. 2 is a plan view of a flatbed image scanner. 
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In Fig. 2, reference numeral 201 denotes a scanner frame, 
and reference numeral 202 denotes a sensor unit including 
the image sensor 103, disposed on a carriage. In this 
embodiment, the sensor unit 202 serves as the image sensing 
5 means according to the present invention. 

[0033] Reference numeral 203 denotes a reference shaft 
along which the sensor unit 202 is driven in a sub-scanning 
direction denoted by arrow A. Reference numeral 204 denotes 
a driving belt connected to the sensor unit 202 for driving 

10 the sensor unit 202 along the reference shaft 203, 205 

denotes a stepping motor, and 206 denotes a set of gears for 
transmitting the driving force from the stepping motor 205 
to the driving belt 204. Reference numeral 207 denotes 
fixing holes into which bars protruding from a hinge of the 

15 transparent film adaptor are inserted to firmly place the 

transparent film adaptor on the image scanner. 
[0034] If the CPU 108 receives a scan command from the 
external device 115, the CPU 108 drives the stepping motor 
205 to move the driving belt 204 via the set of gears 206 

20 such that the sensor unit 202 moves in the sub- scanning 

direction along the reference shaft 203. In this manner, a 
film image placed on the glass plate in the scanner frame 
201 is scanned. 

[0035] Figs. 3 to 5 show examples of operation control 
2 5 screens of the image scanning apparatus according to the 
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present embodiment, wherein each operation control screen is 
displayed on a display of the computer serving as the 
external device 115. In those figures, reference numeral 
301 denotes an operation control window, 302 denotes a 
preview window, 303 and 304 denote images obtained by 
scanning a film placed on the glass plate of the image 
scanning apparatus, 305 denotes a preview button, 306 
denotes a scan button, and 307 denotes a clear button for 
deleting images in the preview window. 

[0036] Reference numeral 308 denotes a crop area that is 
defined within the preview window 302 to specify frames to 
be scanned. In the present scanner, a plurality of frames 
can be selected. Reference numeral 309 denotes a set of 
parameters that specify a scanning mode in which the 
selected frames are scanned. Using a setting button in 
another window, a user can specify whether calibration is 
performed each time a frame is scanned. 

[0037] Referring to a flow chart shown in Fig. 11, a 
process of scanning images is described below. First, a 
carriage is returned to its home position (step F101), and 
calibration data are acquired (step F102). In the 
calibration step, a white reference plate is scanned, and 
obtained data are stored as calibration data. After 
completion of acquiring the calibration data, a document is 
scanned (step F103) . In this scanning process, image data 
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obtained by scanning the document are processed on the basis 
of the calibration data. 

[0038] After completion of scanning one document, the 
carriage is temporarily stopped (step F104). Thereafter, it 
5 is determined whether there are one or more additional 

documents to be scanned (step F105). If there are no more 
documents to be scanned, the carriage is returned to its 
home position (step Fill), and the scanning process is ended. 
[0039] If there are additional documents to be scanned, 

10 it is determined whether the current operation mode requires 

that calibration be performed each time a document is 
scanned (step F106). If calibration for each document is 
specified in the current operation mode, the process returns 
to step F101 (to return the carriage to its home position to 

15 acquire calibration data and then start scanning a next 

document ) . 

[0040] If calibration for each document is not specified 
in the current operation mode, however, it is determined 
whether there is overlapping in location in the Y direction 
20 ( sub- scanning direction) between the next document and the 

previous document (step F107). 

[0041] If there is no such overlapping, it is further 
determined whether the distance between the previous 
document and the next document is large enough to accelerate 
25 the carriage to a speed at which to scan the next document 
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(step F108). If the distance is large enough, the process 
proceeds to step F103 and scanning of the document is 
started. 

[0042] If there is overlapping in location in the Y 
5 direction between the previous document and the next 

document, or if the distance between the previous document 
and the next document is not large enough to accelerate the 
carriage to the scanning speed, the distance by which to 
move the carriage backward is calculated (step F109), and 
10 the carriage is moved backward by the calculated distance 

(step F110). Thereafter, the process returns to step F103 
to start scanning of the next document. 

[0043] In step F109 described above, the distance is 
calculated in accordance with the following equations. 

15 When there is overlapping in location in the Y 

direction: Distance by which to move the carriage backward = 
current Y coordinate - Y coordinate of the leading edge of 
the next document + distance needed for acceleration 

When there is no overlapping in location in the Y 

20 direction: Distance by which to move the carriage backward = 

distance needed for acceleration - space between documents 
(if this value is equal to 0, it is not necessary to move 
the carriage backward) 

[0044] The scanning speed is controlled as follows. 
25 [0045] For a resolution of 2400 dpi, one line corresponds 
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to one pulse, and scanning time per line is 22.2 msec. 
Therefore, the scanning time per line for each resolution is 
given as follows. 

75 dpi: 32 pulses 1333 pulses/sec 

150 dpi: 16 pulses 667 pulses/sec 

300 dpi: 8 pulses 333 pulses/sec 

600 dpi: 4 pulses 167 pulses/sec 

1200 dpi: 2 pulses 83 pulses/sec 

2400 dpi: 1 pulse 41.7 pulses/sec 
[0046] From the above values, the minimum distance needed 
to accelerate the carriage to the scanning speed can be 
calculated. The motor needs a starting range equal to 300 
pulses/sec, and thus acceleration is necessary for 
resolutions less than 300 dpi. Also an additional 
acceleration table of 20 mm including a margin is necessary. 
In accordance with those values, the distance by which to 
move the carriage backward is calculated. 
[0047] Referring to Figs. 3 through 5, the manner of 
controlling the motion of the carriage to scan a plurality 
of documents is described for exemplary ways in which 
documents are placed on the document glass plate. In the 
example shown in Fig. 3, two documents (pictures) 303 and 
304 are placed such that there is no overlapping in location 
in the sub- scanning direction and such that they are spaced 
from each other by a sufficient distance. In this case, if 
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it is not specified by a user to perform calibration each 
time a document (picture) is scanned, the carriage can be 
accelerated to the scanning speed between the documents 
(pictures) 303 and 304. Thus, when scanning of the first 
5 document (picture) 303 is completed, the carriage is stopped 

temporarily and scanning of the second document (picture) 
304 is started from the position where the carriage is 
temporarily at rest. 

[0048] On the other hand, in the case in which it is 

10 specified by a user to perform calibration each time a 

document (picture) is scanned, the carriage is returned to 
its home position without exception after the completion of 
scanning the first document (picture) 303, and calibration 
data are acquired. Thereafter, the operation of scanning 

15 the second document (picture) 304 is started. 

[0049] In the example shown in Fig. 4, two documents 
(pictures) 303 and 304 are placed such that there is 
overlapping in location in the sub- scanning direction. In 
this case, if it is not specified by a user to perform 

20 calibration each time a document (picture) is scanned, the 

distance needed to accelerate the carriage to the scanning 
speed before the carriage arrives at a position from which 
reading of the next document (picture) 304 is started must 
be calculated. When scanning the first document (picture) 

2 5 303 is completed, the carriage is stopped temporarily and is 
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then moved backward by the calculated distance. Operation 
of scanning the second document (picture) 304 is started 
from the position to which the carriage is moved backward. 
[0050] On the other hand, in the case in which it is 
5 specified by a user to perform calibration each time a 

document (picture) is scanned, the carriage is returned to 
its home position without exception after the completion of 
scanning the first document (picture) 303, and calibration 
data are acquired. Thereafter, scanning of the second 

10 document (picture) 304 is started. 

[0051] In the example shown in Fig. 5, two documents 
(pictures) 303 and 304 are placed such that they are in 
direct contact with each other although they do not overlap 
in the sub- scanning direction. In this case, there is an 

15 insufficient amount of space between the position at which 

reading of the first document (picture) 303 is ended and the 
position at which reading of the second document (picture) 
304 is started. Thus, if it is not specified by a user to 
perform calibration each time a document (picture) is 

20 scanned, the distance needed to accelerate the carriage to 

the scanning speed before starting reading the next document 
(picture) 304 is calculated. When scanning of the first 
document (picture) 303 is completed, the carriage is stopped 
temporarily and is then moved backward by the calculated 

25 distance. Scanning of the second document (picture) 304 is 
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then started from the position to which the carriage has 
been moved backward. 

[0052] On the other hand, in the case in which it is 
specified by a user to perform calibration each time a 
document (picture) is scanned, the carriage is returned to 
its home position without exception after the completion of 
scanning the first document (picture) 303, and calibration 
data are acquired. Thereafter, the operation of scanning 
the second document (picture) 304 is started. 
[0053] In the operation of scanning a plurality of 
documents (pictures) according to the present embodiment, as 
described above, movement of the carriage is limited, and 
thus it is possible to scan a plurality of documents 
(pictures) in a very short period of time. 

Second Embodiment 

[0054] It is possible to scan an image formed on a 
transparent film such as a photographic film, by using an 
external light source in conjunction with an image scanning 
apparatus configured in a manner similar to that used in the 
first embodiment. 

[0055] Fig. 6 is a diagram showing a transparent film 
illumination adaptor disposed on an image scanning 
apparatus; the view is from a side on which illumination 
light is incident. In Fig. 6, reference numeral 610 denotes 
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a transparent film illumination adaptor, 602 denotes a light 
source for illuminating a film, 603 denotes a connector for 
connection with the image scanning apparatus, and 604 
denotes right and left hinges for firmly placing the 
transparent film illumination adaptor on the image scanning 
apparatus . 

[0056] Fig. 7 is a top view showing a document glass 
plate on which a film to be scanned is placed. 
[0057] In Fig. 7, reference numeral 701 denotes the image 
scanning apparatus (scanner), 702 denotes a document glass 
plate, 703 denotes two films placed side by side on the 
document glass plate 702, 704 denotes a film guide for 
firmly supporting the films 703 on the document glass plate 
702, 705 denotes a film holder for holing the films 703 on 
the film guide 704, 706 denotes a window for directly 
detecting the intensity of light emitted from the light 
source of the transparent film adaptor and adjusting the 
intensity of light, and 707 denotes fixing holes into which 
bars protruding from the respective hinges 604 of the 
transparent film adaptor 110 are inserted to firmly placing 
the transparent film adaptor 110 on the image scanning 
apparatus . 

[0058] Light emitted from the transparent film 
illumination adaptor 610 passes through the films 703 and 
strikes the moving sensor unit 202, which detects the 
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incident light. Two films may be placed on the film guide 
704 such that one or both of the films is deviated from the 
normal position, if it is desired. 

[0059] Fig. 8 is a diagram showing an operation control 
5 screen that is displayed on a display of a computer 

(external device) 115 when a film is scanned using the image 
scanning apparatus. In the example of Fig. 8, preview 
images of film pictures are displayed in the form of 
thumbnails in accordance with original locations of film 
10 pictures. In a case in which films 703 are placed in normal 

positions on the film guide 704, high-precision thumbnail 
images are displayed. 

[0060] In Fig. 8, reference numeral 801 denotes a scanner 
operation control window, 802 denotes a preview button, 803 

15 denotes a zoom button for enlarging preview images, 804 

denotes a scan button for scanning selected film pictures, 
805 denotes a user interface for setting scanning conditions 
such as a color/monochrome mode, resolution, etc., 806 
denotes a preview image of a film picture, and 807 denotes a 

20 check box for selecting a film picture to be scanned. 

[0061] Reference numeral 808 denotes a thumbnail check 
box. If this thumbnail check box 808 is checked, thumbnail 
images corresponding to respective frame images are 
displayed separately. On the other hand, a single preview 

25 image including all frame images is displayed in the preview 



- 19 - 



area when the thumbnail check box 808 is unchecked. 
[0062] In the thumbnail mode, if the scan button 804 is 
pressed after selecting at least one check box 807, the 
frame image (picture) corresponding thereto is scanned at a 
time . 

[0063] Fig. 9 shows an operation control screen in which 
a single preview image including all frame images is 
displayed in the preview area. This operation control 
screen is used mainly to specify areas to be scanned when 
two films 703 are placed not in the normal positions on the 
film guide 704 but in arbitrary positions in which one or 
both of the two films 703 may be deviated from the normal 
positions in the sub-scanning direction. 

[0064] In Fig. 9, reference numeral 901 denotes a crop 
frame for specifying an area to be scanned. By using a 
plurality of crop frames, it is possible to specify a 
plurality of pictures. If the scan button 804 is pressed 
after selecting film pictures, the selected film pictures 
are scanned at a time, as with the case discussed above with 
respect to Fig. 8. Reference numeral 902 denotes a 
thumbnail check box. If this thumbnail check box is checked, 
the screen is returned to the screen in the thumbnail mode. 
[0065] A procedure of calculating an exposure time in 
scanning a film picture is described below. 
[0066] In the film scanning operation, after the 
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intensity of the external light source 110 is adjusted to a 
predetermined value, previewing is performed, and an 
intensity histogram is produced for each film picture. On 
the basis of the histogram, the amount of light needed for 
5 scanning is calculated. Furthermore, from the calculated 

amount of light needed for scanning, the exposure time per 
line is calculated. As a matter of course, the histogram 
may vary from a frame of a film to another, and, accordingly, 
the exposure time per line may be varied frame to frame. 

10 [0067] More specifically, the necessary amount of light 

is determined such that an intensity level smaller by 10% 
than the highest intensity in the histogram corresponds to 
the 250th level of 255 scale levels. The exposure time per 
line determined in the above -described manner is fed back to 

15 the scanning reference signal, and the period of the motor 

control signal in synchronization with the scanning 
reference signal is calculated. After completion of setting 
those parameters, scanning is actually performed. 
[0068] Fig. 13A shows an example of histogram data of an 

20 actual preview image, and Fig. 13B shows an example of 

histogram data corrected by means of the calculation 
described above. In the histogram data of the actual 
preview image, the intensity level smaller by 10% than the 
highest intensity corresponds approximately to the 100th 

25 level of 255 scale levels. However, in the actual scanning 



process, the exposure time is adjusted such that the above 
intensity level corresponds approximately to the 250th level 
of 255 scale levels. To achieve the above intensity level 
in the actual scanning process, the period of the scanning 
reference signal is multiplied by a factor of about 1.5. 
[0069] The manner of placing films on the document glass 
plate and the operation control screen have been described 
above. When two transparent films are scanned, the motion 
of the carriage is controlled in a similar manner as when 
the reflective documents of the first embodiment were 
scanned. In particular, the motion depends on the relative 
positions of selected frames, some of which may overlap in 
the sub- scanning direction. The motion will be described 
below with reference to the flow chart shown in Fig. 12. 
Also in this embodiment, the motion of the carriage is 
selectively controlled in such a manner that the carriage is 
returned to its home position each time one frame is scanned, 
or in such a manner that the carriage is moved backward by a 
distance needed to accelerate the carriage to the scanning 
speed, or in such a manner that the carriage is moved to a 
next scanning position without being moved backward, whereby 
it is possible to scan a plurality of frames in an efficient 
manner . 

[0070] The distance needed to accelerate the carriage to 
the scanning speed is determined with reference to 300 
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pulses/sec as in the first embodiment. If the carriage is 
needed to be moved at a speed higher than the above value, 
an acceleration table of 20 mm including a margin for 
stabilization after acceleration is needed. The 
5 determination as to whether the carriage is needed to be 

moved backward is performed on the basis of the above 
criterion . 

[0071] Referring now to Fig. 12, the manner of selecting 
an optimum order in which to scan a plurality of selected 

10 frames of a film is described below. 

[0072] First, it is determined whether three or more 
frames are selected to be scanned (step F201). If three or 
more frames are not selected, the process is ended without 
performing sorting. If three or more frames are selected, a 

15 possible order in which the three or more frames are to be 

scanned is selected (step F202), and the total distance 
traveled by the carriage is calculated (step F203). It is 
then determined whether the calculated total distance is 
smallest (step F204). If the calculated total distance is 

20 smallest, the calculated value and the scanning order are 

stored (step F205). However, in the case in which the 
calculated total distance is not smallest, the process jumps 
to step F206. 

[0073] In step F206, it is determined whether the total 
25 distance has been evaluated for all possible orders in which 
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selected frames are to be scanned. If all possible orders 
have not been evaluated, the process returns to step F202 to 
select another possible order in which the selected frames 
are to be scanned. 
5 [0074] If evaluation is completed for all possible 

scanning orders, the scanning order that results in the 
smallest total travel distance is employed as the scanning 
order in which to perform actual scanning. 

[0075] Referring to Fig. 10, specific examples of orders 

10 in which to scan a plurality of selected frames of a film 

are described. In Fig. 10, the sub- scanning direction is in 
the horizontal direction and the main scanning direction is 
in the vertical direction. In this example shown in Fig. 10, 
it is assumed that 1st, 6th, 9th and 10th frames are 

15 selected to be scanned. 

[0076] In a first scanning order of 1st -> 6th -> 9th 
10th frames, the total distance traveled by the carriage 
corresponds to 10 frames. In the case of a second scanning 
order of 1st -» 9th -* 10th -> 6th frames, the total distance 

20 traveled by the carriage corresponds to 6 frames, which is 

smaller by 4 frames than the total travel distance needed in 
the first scanning order. As can be understood from the 
above example, it is possible to determine a scanning order 
in which frames are scanned so that the total distance 

25 traveled by the carriage is minimized. 
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[0077] That is, in the present embodiment, the total 
distance traveled by the carriage is calculated for each of 
possible orders in which all selected frames are scanned, 
and the scanning order is determined so that the total 
distance traveled by the carriage is minimized. 
[0078] Although in the embodiments described above, the 
photographic films are assumed to be of 3 5 -mm type, the 
present invention can also be applied to films with other 
sizes such as a Brownie film, a 6 x 9 film, or a 6 x 12 film. 

Other Embodiments 

[0079] The objects of the present invention may also be 
achieved by supplying a software program code implementing 
the functions of any of the embodiments described above to a 
computer connected to a plurality of devices or to a 
computer in a system whereby the computer (a CPU or an MPU) 
in the system or the apparatus controls various devices in 
accordance with the program code. 

[0080] In this case, it should be understood that the 
software program code implements the functions of the 
invention and thus the software program code falls within 
the scope of present invention. The program code may be 
transmitted on a carrier via a transmission medium (wireless 
or wired transmission medium such as an optical fiber) used 
in a computer network system (LAN, WAN such as the Internet, 
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or wireless communication network system) . 
[0081] Means for supplying the program code to the 
computer, such as a storage medium on which the program code 
is stored, also falls within the scope of the present 
5 invention. Storage media which can be preferably employed 

in the present invention to store the program code include a 
floppy disk, hard disk, optical disk, magneto-optical disk, 
CD-ROM, magnetic tape, non-volatile memory card, and ROM. 
[0082] Furthermore, the scope of the present invention 

10 includes not only such a system in which the functions of 

any embodiment described above is implemented simply by 
executing a program code on a computer but also a system in 
which the functions of any embodiment described above is 
implemented by the program code in cooperation with a OS 

15 (operating system) on which the program runs or in 

cooperation with another application software. 
[0083] Furthermore, the program code may be stored in a 
memory provided on an expansion board inserted into the 
computer or an expansion unit connected to the computer, and 

20 a part or all of the process may be executed by a CPU or the 

like provided on the expansion board or the expansion unit 
thereby realizing the functions according to the invention. 
[0084] While the present invention has been described 
with reference to what are presently considered to be the 

25 preferred embodiments, it is to be understood that the 
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invention is not limited to the disclosed embodiments. On 
the contrary, the invention is intended to cover various 
modifications and equivalent arrangements included within 
the spirit and scope of the appended claims . The scope of 
5 the following claims is to be accorded the broadest 

interpretation so as to encompass all such modifications and 
equivalent structures and functions. 



